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(54) TREATMENT EQUIPMENT 
(57)Abstract: 

PURPOSE: To raise the yield rate and the throughput of products by performing 
continuously application and heat treatment of substances to be treated. 
CONSTITUTION: An interface part 40 is arranged between an application 
treatment part 20 for applying an SOG solution sheet by sheet on wafers W 
supplied from a load/unload part 1 0, and a heat treatment part 30 for conveying 
a plurality of wafers W after the application holding them with a wafer boat 41 



and heat-treating them. And in the interface part 40, a boat liner 46 is provided 
for putting a plurality of wafer boats 41 on in a removable state and moving 
them simultaneously. And a boat transferring mechanism 35 is provided in a heat 
treatment part 30 for transferring the wafer boats 41 between the boat liner 46 
and a heating furnace side. Consequently, it becomes possible to simultaneously 
convey a plurality of substances to be treated, having been treated sheet by 
sheet in an application treatment part, to the heat treatment part 30, and 
perform heat treatment. 
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"y^-f- 4 6 i:MiprojhOF^T"i'XM4-:- h 4 1 o§ 

\zimmmz Q\mmLx. tmmm'fi^ c ti^^x 

#5o 




m^wtif. 10 

> ^ - 7 X Xg|5 1 L . 

±fa^'>^-7xf xgptc. ±.mm^m:Wk (n) 

Bo 

[0001] 

^m^^^t^'smmm.\!imt^^<ox^^o 30 
[0002] 

fejaaf*<D^ffi±lC7;^ h 'J y^^v7^— affi*fflU>T 
[0 0 0 3] $/c. jfi¥©lHl[S^^:?-><DftSJSO[Rl± 

i^tcDF^^ifB5ti^^-r5/-cii>OMHt6i!il^%¥ti{t-r 40 

[0 0 0 4] ^iiT% i^*T'i±. JiP^Jfei^Hi^TOk^ 

^■fj^tLX. m^ii'yT. [SOG ;Spin On Glass] 

*fflV^S:^a*^a?)nT(.^5o ilOS0GM§l?tJ7?ffi 

Mi:*^^^ m^iiiyyy-Mt^^ (S i (o 
H) 4) ) tmm (fflJx.tfx^;l/7;I/n-;b) i:*?!^ 

y^+>y^±fC®S?-<tT, '^x/N^Ete (2 0 0 0- 50 



!Np»B¥7-1 30 7 2 1 
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6 000 rpm) SHtSA^e). 'i'X/NitC S O G©jgJ£ 

- hxsT 1 0 0-1 4 0 w^mrxmmt^ c t 

tCi^T^jg^lfgL/cfi, J)niigSrttC'^XM;&aSA 
LTi^ 4 0 0 ■CtOiggTT-HftMaf § CI i: tC<t D , SO 
Gli*->u+-9->iS^LTl^5o SOGH^^a 
tJBfiX-rS^^lCfi, -^XMiJcSOG^^^^^UT 

'^:Lf\^Mw^m.n\z.mKLxmsmir^i}\ 

\i. 'i7XM±{cS0G^?S^^flJtTj§jg^^fgtfc: 

T^HO S O GM^)B^LTV^5o 
[0 0 0 5] 

[|il0^AmbJ;9i:-r?.»M] i:i:5T\ ■i'x/^g® 

\zsoGmWi^mfpt^mfp^mj-mcis\,^x\.t. ±m 

Lrzii^\z. 'i7XM;&lpIite$-e:>S:A^c,<>xyNSffitS0 

G^^s^jgTLTffisst^-t^sxtrya- vmn^-DX 1 
^io-i^x/Nir iitc s 0 Qmm^m:^t^mkm.mit> 
nrv^So ^^iJ^<D'i7XM;&ipiij!!ia-rsij5aa 

IglcfcV^Tfi. {^^«g^OffiT^^ft©'>XM;&^x 
rtlcaiALTtf^-'^-v^iaaA^jiLTV^^^ tntc^. 

[0 0 0 6] LA^L**^?.. ^flijaaigiii^aiaxs 

SA^festf 0 *\ ^flJsaafiic-ssfljgB©M-t^^ 
ma«:^aij^L/c:ftti:ii®aggtj8A-r5fci6, 5aa 

iin^/5?g^-r 5 fc * (±^^j5{iattosja,ai*(Dsaic 

[0 0 0 7] c(Dmmi±simmicm^rj:-t£nrci>(D 
x\ ^mmi^(Dmip!>mttamm^mmLxn'j!it 

^mn^^o ic Lfe«iass*ii«L J; 5 tt^ i><Dx 

[000 8] 

c(omn<Df§ 1 ojaasBfi. ft^jaat j; fj^sm 
aftjcMais^^^its^flj^aagPi:. ±ie5!Laj«*^ 
^^o«istS[o*is®ai*%^jf ¥i§ic xm l Tjpi^ia 
a-rs^saagPi:, ±ie^^ffiaa5i:wia5Rg. ±12 

mx±tmn^m<Dmm L^m^i^m^&^mifx^ 
5 c fc^&itai^-rs t oTSSo 



(3) 
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[0 0 0 9] c<D^mc^^^x. ±vmw}^m±icii'p 

[0 0 1 0] ±tmw]^m±icm^^^mm-r 
mmt^i5mtL\.\ co^^. m^micm^ lo 

[0 0 1 1] $fc. ±nmm^mxiim^miz. m 
n^mjEt^^^tLx. m^mcMLxmmmw^ 

[0 0 12] */c. C:cDf|HflCD^2 0Mag«li. 20 

umLxtm^mt^mvm^t. immp^m^tm 

(n) ESL, ±Be««[Lai*:«if&gPlC, n-l<i 

(o'm^'mm^^mL<omm.mwmLxrj.^^ 

[00 13] 

[f^m] ±Ba<o<katiifi)c$n5ucr)fgH^oMagsic 30 
j;nii\ ^fljmagPTftsjaaiCcfcfjm^usaa^nfcM 
jaaft > ^ - 7 X xgi5(D{sJt#gfcm^tt^asA 

a^*:^-'^ ^isaatc j; 0 im^mt^ cta^x^ Jin 
llamas nfc*s^ffiatt{iBov X xgprt leas 

^n5*\ ss, miumrnxmicmM-i^nx 
m^mitrntm-^n^o u/^a^ot, ifSjaaf^o^^^a 40 
■t iiammm^-( >^-7x'rxgp%/rLTjii^LTtfa 

[0 0 1 4] ^m^m±ic. ^^-mmuBMi^^ 
^5.-mmimw^mxLx. nmm^mmm^m 50 
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^:«jis^^oMaia«:&t;^*5 -m^umw^ummic 
xmLxmmt?> c tt^xt^ox-. ^9m»(om 

[0 0 15] s/i, ^'>^f-7x-r7.gi5fi:. ±smn^ 
mm^ (n) iE^L, mmw^mmc. n-imo 

xwm^?>ctti^xt^(Dx. m^mmtfimm^no 

m^m^K^^^xi,mm±t^(Dmm^i9±.ir^ctrj: 
< miunmikzfmmmm^mmLx'a^ n tti^x^^o 

[0 0 16] 

mmm^ j-xTt (ommmmm^mimmKmi^x 

G^iu ' itammmi^m Lrcm^iz-Dr^^xwmt^o m 
1 « s 0 G • tsmmm(oim¥mm. m 2 a^osi 
v^^mmmti^^^t^nxi^^o 

[0 0 1 7] ±i3s 0 G^flj • ftpf^sHtt. m^mwrn 
M) ximmt^ti-v • rvD-Hgpi 0 (-^x^^ 

ii^m t. jigjM¥gTS«'j7XMasJM7-A2 1»C<J:») 

asiM^rn?. ■^xMw^ttmMc i jaajgi: lt© s 
0G?s^^'>xMW{c^flj-r?.^fli*aaa5 2 oi:. so 

G^jS^^^&f^tOSmteC'i/x/AW^'i/XM^?- h 4 1 

1 iHicismLtmmmt^mmm^s 0 i:. ^^saasu 

2 0i:Magi5 3or^, '^xMw^jS2i-r5'f'>^-7 

xWxa5 4 Oi:T'±Sa5*^«^^nTV^So 
[0 0 18] ±I3P-K • 7>P-FgPl Ott. *Ma 
(D'i7XMW^l|X^-r5'i'X/N;<j-fe-y h 1 1 t. Jttatt© 
'>XMW^l|Xg-r-5'^XM;*j-t'y h 1 2^KBfel 3± 
f^BSttlClgSL. cnP)'^XM;^j-tr-y h 11. 12© 

Pwipiltcx, Y (7j<¥) . z (±T) 

tc^fig^nsn-K . Tvn-Fgpi oic*5V^T, 

-t>y F 1 4 {;:<}: oT't7X>'N;^j-b-v h i i i)^iim*)tii-^ti 

/c*^a©'>x/^w^i, (fj^gp^jaogjiLiuHtcm 
*nT^^j5!iagi52 ooas2S¥i8T'fe5'i'XMai3i7- 

A2 ncgtjig^nT^^saa^^ss^n^c 
&tfipiiS!ia^n/c'i7x/NW*<'>x/N^3i7-i:.2 1 (c 

m<0'^X./\Vi^}^y-tyh 1 4lCTSCtlJoT5!ia^ffl 
>>x/^:^-^:>y M 2 l^t<i7X/NW*J8jM-r§<fc 3 

[0 0 19] ±i5^^&S!iagP2 oa, x:^ifiiicfflt;5S6 

i^K2 2t}fioT;^KSffiT'*^oY:^[Ri. ey3\^Rrsz 

:^l^lc#^RrtgS'>XMjgi||7-A2 l^r^iiLT* 
D, 863^882 2 U:MLTWlR]t5-:^©fll!l»ctt^^JHij® 

'>x/NW*m^©i&s*T-}^ai-r5^-ui'^^*i^2 3 
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t.. mso'^xMw^m^jaa m^m oo~i 4 
o°c) i^x'iiamLxsoGmm^<Dmm^m^t^$'m 

^xj^\N(D&m\mmmt lto s o cmm^^mix 
ifmTLrmt^'ri>m(smmz 5t. so Gn^mmo^m 

CO 0 2 0] z(om^. m^mmz st*. "^x^w^rffi 

if&y X;l/ 2 5 c i: •i' X/ sWOiaagP^CD S 0 G :^mmW 

iit^rcibm-( Ku y;^fflyx;b2 5 d%E^L> <: 

ne)yX;l/2 5c, 2 5 d^X4^-V>7-A2 5 etX 
•^x^woiffiffliltcSBM U#§ ct a ^i:«fi!^^nTV^5„ 

XMgffilCfWr§W^tl^;tyy (03) ICX-dT^ 

mLmm^t^rcib(Duv (uitravioieo mstmm 
[0 0 2 1] ±ie'r'>^?-7x-rxgi54 oti. laaRt? 20 

mwm 4 3t. c ommmmm 4 3 1 j; o xnLmm 

^6^n/t«>x/^w^S^t^oT'>x-'^/t*-^ 4 1 tcftBA 

xfi'>x/N.-fE-h 4 1 *^s.'>xMw^jiiai-r5jfiA • 

■^7x/^d<- h 4 1 ««fl{ioifiitc«g-r;5 1 00^ 
s-fflffiMai*^J^tf^5-'>x/Nffi.t>-h 4 5^ji^ 
@SLY:^l^^csai^»RIfll*3p-^v'f:^-4 6 m 

m^m) i:%iElgbT*§o 30 

[0 0 2 2] iKDm-^. iAm^ibmmAsii. msr^i.^ 
y43 a^^t^tmc. ^'bmcmLxMfii-r^iiLm 

57'7-Y;^>hXf— 3 c il. 77'l'^>'h7.r- 
v^4 3 cOtf'DgPtcBBS^n-i'xyNWOTffi^K^Bia 
LT^it-r5^i'>v^'4 3di:. 'i/XMWO:^ U 7^ 
(;i-yxyf— >'77>y h : Orientation Flat) fit 
M«imffl-fey9-4 3 ei:T«^$nT*30. ^■\"y^'4 
3dti7.-r->tfy^7*t-^4 3 { lCi:-:)X7i<Vy5mcm 40 

^4 3 f ^^-^-3i{>j-S4 3 gicga-rsxTv'y^ 

:5?*4 3 htCi;-;)T7V'r>>hXr-i^4 3 c<0±:^fc 

[0 0 2 3] i:(DJ:otC#lfi!c?n5{uS^i6i|i|i4 3tC 
fel>T, 75i';^>hX-r-i?4 3 c±t<>x>'NW7b''88 
i^^nSi;. 'i'X/^W^i'i'X>'^ffi^ey4 3 alCttsT 

iSlf^n-St^^tc, My'^^}y^ii-(Y4 3h\zi:^x 
•ty^Vyif Cfi'D^-li:) *^fTt>n5o ^LT, x75/ 
U>^''4 3 hOf^ftK.fcoTf-V-y^'4 3 d*^±#LT 50 
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'i'XMW^'i7X/N5:if k!>4 3 a(D±1j^n%±l>frcVi 

mxxf-yy^yif'e-^ 4 3 f awi&lt'^x/nw^&zK 

4 3 e{C<toT'>X>'NWcD;i-U77Wa<D&S^:^til 
•?-<0)^aiffl^t»V^TXx-ye>'yt-5f 4 3 f 
:i- U 77WaCD4!gSP*^e.mS©liIlEftiEI5|teXUjfi»llig 
tfcft<?±-rSili:lC<j;Ox '>XMW<D;*-';75WacD 
iBl t ^-^73 lRlH:ffiH8^i6-r ^ c i:*^T' t § <t: ^ * t> 
TV^So fe^va. 7^l'^>'hX7"-e^4 3 c±»c>j7 
XMW3b<fiBJ^^n-5i:> '>x;NW{ix7J/U>^4 3 h 
Ofmtcj; •)±#LT)/>§5"+ -y ^' 4 3 d tcftit^n, 
'>XMW^±:^'\Jt-5±ttTc1^®T'7>r 7 
4 3 f *™LT'^XMW^7j<¥;^lRl'MiI|g?-li:. 
i:t:tU79ffiai^/±Jffi-b>-9-4 3 etC.i^oT'i^X/NW 
©:i-U77WaO{uB^1^tfiU ^Ol^mM^tSV^T 
X-7-.yify^t-^J4 3 f *<3j-U77Wa©iSSgB*>e.m 
^(DlHieft He L fcfi^fitr^c J; tc J: "3. <>x/nW© 
;tU77Wa(D|pl^^-^73|p)JCfi[Bj^ito-r5o 
T. x7->U>^f4 3 h<Dftifiti')f-»"y^4 3 d*'' 
T^LT'^x/NWti'J'XM^jf e>4 3 atJcoT^jf 

^n^tnic. ■ty^vy^i}^}^4 3bKi:'DX-{iy 

[0 0 2 4] *fc. ±E!lfiA • Jfim«l«4 4 a. 0 K 

03Rtfll4tc^-r<i;5tc. t'y^?-7x'fXgP4 OCD 
Y:^[Rjici(^$nfc;fjr^ KU-;i/4 7 icr(ioT^ftSa 

«:i^ilft4 4 a J:, C<0^mf¥4 4 aKMLXm^sLH 
V^ffl^gStC<toT»KnItglCg«?n5»f^^4 4 b 
i:> <I(D#K^4 4 b±{c[iiett4 4 cSrtOTIelfe^ 

n5jigi5s»^4 4 di:. jie3is^4 4 d±jc^«^nT 

0:^ipi{c[5]e-r?. i:ftt7j<¥ffi±T'»^^KiBIfil^7- 

A4 4 e i:T-1ffi!c?nTl/^i.c C<Dm-a. 7-1.4 4 e 

a. '>x7NW;&<Sif-r?.Kfif§>t4 4 f i:cDg#i& 

fr4 4 f <D»gI5iJ<DM«Sfi:^ltP)n5-?tOrtMia*<R 
3fll«(DfiEB^^i6it4 4 g i:T«$nTV^5o S/c, SS 
jMS^4 4 d<05feiffiiJOSffliJ®tca3J{>fgp«tc5i{>ttte. 
n'>x/>W<D^^<D-gPO:fe:&ffiiltC{!iB-r S i -5 ICS 
V^tg8P^tT|gttP.n/c|l3tgM 8 a t^^t^A 8ht 
A-'P)iS:§v>y t!>'Jf-fey9-4 8A^±I27-A4 4 e tli 

^iLLxmm^mcmfibnxm. ^ay-^-jMy^^ 

>-9-4 8li:j;oT'i7X7N.-K-h 4 UciKg^nfc^x/N 

y-b^l^-4 SlCtoT-^x^NWOW^^I^tli-rSta. 
^)^4 8ai:S5tgP4 8b«r':7X7N:ip-h4 1 rtO-J? 

XM w(0^;lgp«D-gB*^^o F^tc A s fiiBS T'Huii 5? -a- 
fd^x as^»^4 4 d^ai^Mtc'i7x/N3p-h 4 1 ©a 

XW^^^\,At^M^'^^Z.t\z^-oX%M-K(Vm\ 
' jSji©l^ff,lcJ;t)&S©'5x/\woWMi:'>x/AW© 
ia^fiiB^iSiitci^tti-r s c ^ -So 

[0 0 2 5] ±fiEJl?-b7-<±-4 ea. 08Rt;09 



7 

^-r H 4 9 icjiKiRr^tgitsns^- hx-r-i^4 e 

a^Xr'ylf>'^*€~:?4 6 b i:>-p-;l/:^.>^4 6 c tf)^ 
^ti^t^~;V^-.i/mm4 6 dfCioTYTjlfillC-Sa^ 

±mai. 1 0©^?5-'>XMfl|4?- h 4 5 fc^SSnfiflJ 

ices-r5rc46os^S(D@^i^>'4 e eA^^n^ni^ 

'DP3^^t4 0f|^;jnT43»3. iin?.a^kf>4 6 e± 

^c'i7x/^.t:-^4 ist/^'*^-'i7x/>ffl/p-b 4 stim 

4 H±. 4{@limci^®I?nSo 
[0 0 2 6] ±l2<Dj;dli:, 'i7XM4<-h 4 1 i:^^"^- 
-i7x/^ffl.t:- h 4 5 i:*l?|gbTEIg-r^i: 
T. ±t2agA-aetilSI«4 4(C<fcoT'i7XMW^'>X/N 
.i?- h 4 1 rttJfiA-rSIS. 'J^X/N.-K- h 4 1 <0±g|5& 
tfra^t ^'^--^XMWd^McaSA-rs c: i: A^T't 
■>x/vt>-h4 ncttfiSJ^tf 6 OtJCO 
■j7X/NW*^iR^$ns<fcaK:S:oTi3D. §mm:k5 
0tS[<D'i'X>'^W^'^X/^.t■-h4 1 [^ICIRSL. 

0 tijo >j7 x-* A w©±gPRt>'TSPt ^n^'n 5 feTo© ^ 

^--i/XMWd^lRSLT, ^tf-6 0«?lR^Lfc<^®T 
<i;XM.t>-h 4 1 ^m^M^S OKXm^mLm^Ji^o 
lC&oTV'«So ilOJcaiOXM.-K-h 4 1 rtcD±a5R 
tj=Ta5(C^5-'>xyNWd:£i2^-r5— ooaitt, •> 
XMW%*PfKi«!ia-r5BgO±aPSt?Ta5ii ©M 

tS«:^ti{IS©'>x/AW^j!inii5!ia-r5«^K«. ±^iP 

RtfTaf ic^n^n 5 ft-fofi-i ot!?<D^»'5-'^xMW 
$rc. ffp^gBfcEH$n-5'>x/NW©*S[i;t*^~fRi6*^(Da 

*T'^SL'i'X/N:i?-h4 1 *<ffiWr5»±■r©'^'X/^W 
©feSC (5 0ft) tC}S/c:«:V^^^{±. liA • fiSttJilli 4 
4li:J;c.T'?-£D^£^^^?5-'i7X/\ffi>1<-h 4 5*^5) 
Bjmtlf^cLT, •>x^NjK-h4 m^&'J/XMW 

^t5, 'i7X/N.-K-b4 1 ©±gp&tfTgPtcJ8A$ 

ns^^'^-'i/x/NWdttM^iif, ^-ii), ^&mimm 

LTv^^S^^fc^xMWCffiAtufcgKiWlc^AL^ii 
L T43ti- «i7 x/ NW^aSAt- 5 [^«© - •J' XMWdcD 

[0 0 2 7] *fc, '>X/^4?-^4 1 A^affldCh^-f 
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-4 etcSB^ns^^icti, 2{@A^«wrsttS©'J' 

XMW«:±fBa-H • 7>n-Fgpi OJi:Ba*iLTfe< 

iltlcj;^. IfSfD'i'XM^-h 4 1 jb^^«f^^<ii:LT 
ffi«2nTV^S©T% '^XM.tx- h 4 1 ^iJtjfrs*^ 

i:!g:< '^xMwo^^&jQ.ast/iDt^Aaa^tTo c tts^r^ 

^So $fc. 'i'XM.K-h 4 1 ^D2<B5^•©fta^D'^'X>'^ 

w^Sx.T^?sj!iagp 2 0 lox/NWA'^asA^n^v^j; 

^tcn-K • r>P-Kgpi 0^i:7-f-^VVy^??:!^)^ 
10 It, jSAoy h*SiJ|iBTt5J;5k:->XxA^^figLT 

:|3<o 

[0 0 2 8] ±tBd->-h7-<'^-4 6(D>i?- hX-r-v^ 
4 6 a±(i:«H*n?>'>XM.t'-b 4 Hi. 01 ORXS 
m 1 1 KT^t^olc. ±TlcMmt^±^MW.4 1 a i: 
Ta5«S4 1 btoF^lc, fi¥:^[pilciil[^Pi;&43V>T 
6 OfflcD^;XM^i^ai4 1 c*S"Mb/'c4*£D^'XM{S 
it#4 1 d*^fiLT:&^). T^mUA 1 bOTMiJtt 

H«UTistt^nit^gP4 1 et±ieia^e>4 e e© 

±4St«P$n57v>i^gP4 1 f^mLT^So ^ 
20 ©c}:3{c«fiK$n5'i;x/N4^-h 4 1 ti^TE^S^gp 

Wcxm^^nx^*). -^x/NWiiogjifegpfiBj^ff-i/x 

>'^«JfS4 1 cSJ5@^tf>'4 6 e i:©g^ttgPK*3t->T 

•^/xMWcDtfS^e^fe^no^ai?©-'^— f -r 

[0 0 2 9] *rc, ±te=K-bXx-i^*4 6 alC*3{t§ 

i^xMjp- h®»ffl©a^t!y 4 6 e ©^iljfi^gffist;: 

{±, <^;x/vi^-h4 KD^m^mtat^ts-h^m^m 

Oi:'i7x;Nd^-h4 1 OiEMfitS7b^e)CD-rn^ 

«im-r53i<- h-rn«jai-b:/-9- 5 1 hx-r-':^4 

30 6±ffifi:SBB$nT, ■^XM.tC-h 4 1 <DSfti:-rnA^ 

{i±?3ti:{4H-r?.'>x>'N.t'- h 4 1 <D7^>i/'g|54 1 f 
C(D77>i^'gP4 1 f tCtcTi^Sj-r^^^jS 

-h-ftltklH^y^ 5 1 it. "^XM^t*- h 4 1 (D7^y 

40 >?gi54 1 f <D^i-ia^icstte.tifc^^^4 1 g^mmt^ 

x/N.-R-h4 1 ©iEmB*»ie.-&, «^^4 1 g*^-rn 
i.cii^icioT'^x/NjK-h 4 1 t^jE^imt^^-fiirc 
!it^^<b^^mm^m%>o =s:*5, ±f2'>x^vi^-h 

U 7^>":^gP4 1 f *^p.©Slt5t*«im-rsci:tJ; 
[0 0 3 0] Sfc. Jp-hXr— v'4 6 atC*3tt5'i7X 

MiK-h@Bffl©s^t?>4 6 ew-j/x/NjigA • mmm. 

50 SI4 4lB!lififi|ffiBli:{i. SgHPS^fc-v^T-jltO'J'x-'N 
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ffiBfci^^tlT. il1&l^lCtt'>X/N:iK- h 4 1 ^^<|!l! 

2^ji^^{c{i<:7x/Njf:-h 4 1 tSM$-a:^i/^<fc3tc 
Lfc^OttSttt i 5 ir*0!^4*K±-r 5 «fc 3 fc bfc/c 

[003 1] iS^'S-'^x/Nffi.t'-h 4 Sli. 01 
2^^^^^j;a^^:. ±Tt)t*iiitt5±g(5aiS4 5 a iiTSP 

lie offltD^i"s-':7x;Nffi#jS4 5 c^mmLTc-Mo) 

^l:;>4 6 e±fcTa5»S4 5 b*««Lfc*t^T-@S 
•f-i^M 6 atcH^^nSo 

[0 0 3 2] $fc. ±^:j:-b:^x-i^4 6 a<0±gPtC 
fis 111 3iC^t^0iC. 'i7XMd<-h4 i&a*^*=- 
-i^X^Nffl/p- h 4 5^^mt^^0lcyU-L.5 3ff^m 
S^tlTfe'D. t:cD7b-A5 3<D±g|5:^ffi5 3 a{Cfc 
ttS^'i/xyN.ts- h 4 1 St/:5^'5-'>xyNffl.t'- h 4 5 

a tCjtitlRl-r §^t^- h Xx-i^* 4 6 a tc. ^n^tl^^gP 
5 4a i:§3^g|55 4 b i:*^8^57teS3§^0'>X/NfRW 
U<^ffl-fe>^t5 4 3b^Ut)#(^e>nTl^i.<, ilOi^tC. 
§>i7XM4<- h 4 1 &a*^5-<^X/\ffl>t>- h 4 50© 
SffiBtOx/NfflHil L1^ffl-t>-9- 5 4 j: i: 

JCj;f9, ±fa«SA-«etfl^«4 4{cioT'>x/N#-h 

4 1 , ^f^'>x/Nffl.i<-h 4 stcasA^n^-i^xMW^ 

^=-'>x>'nW(1 *<iEilt>tx- h 4 1 . 4 5 rtlCfiiA^ 

T, <>X>'^A^iEW^^/}^- h 4 1. 4 S^lcaSA^tlTl^ 

[0 0 3 3] C(D'>X>'N^HitMffi-t>'-9-5 4© 

fflt;:, 01 4lc^-rJ:dfc. •:7x>'NfRmL^tii-t>'+>-5 
4 05!)tgi5 5 4 a RtfS^tgP 54b tDBu:^iItXfi^ C 

?SiM-lz>-9-^^^SI8«tcia5iJL/-c§)^a3 5 5 b*^P)* 
S^f'V-tV-y-S 5^5J0Mlt'5ili:lC<toT<i7X/N 

/c. 01 5lc^-rJ;3ii:, 3£0;t*r^ffi5 3 

b©?iKR)-r§{iStC'>x>'N.-p-h4 K ^* = — >x/Nffl 
jP-h4 5tciR§^4a5'>x/NW, ^i'5-'J'X/NWd© 
«IS (0IJA(f6 Oft) 5i-<D^3^a5 5 6 a i:§)tg|5 5 6 b 
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5 5 t fmm UuH<ttii-t >^-9- 5 6 i: t) mt§ c i: tc 
J;oTif(D4-"-b 4 1 , 4 SF^OifOXMW. WdA^ 

[0 0 3 4] fl$tflilLTV>5'>XMW. Wd^Jj^-h 4 
1.45 l^lclfJity^Si: LT. ^Jxff±f3SSA • SStti 
^«4 4 0r-A4 4 e^<iffl-r§Ci:*<T'tSo "T^ 
t>-^. 7-A4 4 e<DSMS>^-4 4 f OSg|5ffl!l<DSg|5 4 

10 4 h^'>bis<}gfietT. amo'>xMwossA^tc 

me (a) ICTTst^^lC. S#Sit4 4 f±tc^ 
Jf ^nfc^^^^D■^7X>'^W^■>XM4-^- h 4 1 I^IC^A 
tfc. '>X>'NW*^fRt?mUTV^5^^tca. 016 

(b) tc^>-r^aic, <^7x/Nw^g{^s-K-4 4 f±tc« 

^#-&-riC7-A 4 4 e ^4?- h 4 1 . 4 5 rtlCtuilS 
•^5i:iHC<koT<l(0|ggP4 4 hT'^g^it-i/x/NW. 

•9- 5 5 (Cio T'>X/NW©fi«ai LKfi!!j^:^tti$nTV>§ 

<DT, 7-A4 4 etmmr^^. fRUjbrc^/xMWi: 

20 7-A4 4 e t<Dm^'Pmm^^±t^C ttf^X'^^o 
±iejf}A*t±'^7X/NW^S{^l&>t4 4 f±ti:«}f Lfc^^ 

[003 5] ±i2^fifi0ljT'{i7 U-A 5 3 (Dl^Wtm 5 

3 btCfRtHLfuS^ta-fey^tS 6^^0^^^•^^•T'i7X>'^W 

5ieSSfi*< , «SIA • aBm««4 4 07-A 4 4 e (DT 

a5cDi53^S^4 4 dicm'^f^nrc'7y\^y'!f-ty^4 s 
^fijffl LT-^^xMwoflisai Ltea^^tii-r ^ t ^sjm 

T'feSo ■rat)-^. V>yt!>^*-fe>-9-4 8(0^yi^4 8 

30 a i:§)^g|5 4 8 b^'i'XM.tx- h 4 1 I^OIEMtegfCiR 

§^nTl/^§'>x/^w©lailSi^al5 mwmat^vy 

735) ;<)^^(DP5lcA§{iiS*T'Huit2-&/-ctt. SSjMS^ 

4 4 d^r>x/N4^-b 4 1 oa±®*^c.gTS©U'^^l' 

C i: i o TfRUi LiTc x/^W<DtLtB^i^m•r S c i: 
T*$5„ flUfflLTV-'S^lctt, ^gP4 8 ai^ft^-B: 

[0 0 3 6] ±m-^ y-^-y 7.^4 0©M4 2K 

04ic5^-r<k9tc. 5cft8l5tfcnj5CiBj^a6«l«4 

40 3 Rzfmx ' Wiiamm 4 4 (D±^gp{S(c^&an 5 7 a^s 

8 7 -f 5 9 L T|s&^7 r > 6 0 A^BB^^ nr 

V^5o ^/-c. 0Rg|5fC*5{t5ffiS»l4i)«l^4 3OT?3SMS 

Kim^ae 1 *^ig{t5)nT*3'3. c:«Dffmp6 1 izm 
■rs^^iRi (y:^[pi) icim:^imm.mm^ts\,^rmmm 

OSfm7ry6 3A'5|^^^nT^/^5o C(DSP^7r>6 
3tt-r>'^f-7x'('XM4 2(Dil!lglClSft€)n/-cajAP 

6 4lCWL*)mf^nrz}^7 6 5<DmmK^-oT0N, O 
50 FFi)f^-r5v^:^.-y h^;^-i'«v^6 6JCJ:^T|gS), 
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^7 T > 6 0 ^12^ L]*a5fcSfM7 ryes ^las 

7y63m±u mmKti^mibx9[-m^ibmmc 
^n]i:ts^n.^tii< Lxmpi^(ot:^<o&x^^±t^ 

Z.ttf'X't^o 

[0 0 3 7] t'>^-7xl'XM4 2<D5c*tSPt 

AP 6 7 jb^^it P)nTfc' 0 . z. <Dmu-^9Mxa e 7 ic 

a^-r5^jg^^««S5^iJ'h6 8H:7^';l/^6 9 (UL 
PA7-f;l/^f) *^LTi^g|5<fcOI^^«fltmnrflgtcE 
S?nTV^§o 7^';U^6 9cD±)Siltcltii^^7r> 
7 0^^^^T^,<fc^/^o *:te, ^SSm^APe 7 
P5 7 i:<D^fc{i*-x>7 1 sb^ST^tiTMP^^tt 
^#gPl|iJl;:43V>T^'i'>'7n-(DS^i:ltjl^^ 
i:*^ig^f50^Kr±LTV^5o l&MPi!li:^iS 
^»»APllli:**— ry7 ncTEiffi-rsffitoai 
ftmftA^SrttAoT. ^fg^gPB^pOS^ • 

AP 6 7 *^e>Mrticfli^$nfci^M^mttT7Jic:iPi^ T 

*4'bTgitnSfM7ry6 3lcj;oTgmP6 1A^5>P 

h 4 1 casA^ftrox/Nw^to:^ (jgia) t^cfi 

nT't7XMW©affli:jt»L, 'i^xMSffitiiMflj^nfc 
eRStto s 0 G wt>mu\^ i 0 k-r 5 <D^m±t^ < 

mi^tm.m^^^^^<ox'X < ASJoit?i§§>&iss-r5 

ci:^c<'i'x>'N:i-:-h 4 l^casA^nfc'>xy^w©SS 

[0 0 3 8] ft33. mAicmimx'Tjit^oK^ ±tm 

S^M«AP 6 7 mmn 6 1 h 7 2 ic 

xmm c oflisi^i^ h 7 2 1 ^«rf 7 3 1^ 

Jgi§7 4^frWLt^!ltKi:-:>X^y^-yx-(7.m4 

2mmm^%mmLxm!^-t^ctt'^xt?>o c<o 
[0 0 3 9] ±Kfi5aasP3 oa, 01 Rxim 1 

7 lc5^f <fc ^ F»8PS7 5^/rLT-r>'^-7x'l'X 
g|54 0lCjliiLT43»), <i©f^«aagP3ortic«, Wr® 
jS*U^t^OH^^:''n-feX^a-73 2 oniitc t-^ 

iiJps 1 OTfiicMmtixx. ±fH■>x/^3^^- h 4 1 * 
ya-tX^i-73 2rtlca8A-r55R-hxU'^-^f 3 
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4i:. '<'y^-7x'fXg|54 OOjH-h^l'-^— 4 6i: 
ifs— hxU^-^ 3 4 i:OP^T'>XM.-p- h 4 1 O^tJ 

j!iu^Ri54?-h^3Mii«i3 5 (Mm^m 

[0 0 4 0] C1(D^^, ±IB7°D-b7.9^iL-73 2©r»1 

pT4fSKavxt>-;bK3 6*^i^L-rst^ enjsfj, 

;:Ov:::.tN-;l'K3 6tti. 7'n-feX9'a-7"3 2 Fife 

ms«i!aaffl;9'7.^»A-r§;</x»AW (h^-^i-*) 
10 ^'nsit^nTi/^So ffc. #-hxu'^-^?3 4 tii 

v-jh-;bK3 6 i:aStTyD-trXf-i-73 2F«3^ 
<*3 7cO±g|5tC«?gfg[3 8*^if«$nTV^?.o 

[00 4 1] ±isd?- h^ai^^a 5a. la 1 8 ^c^^■r 

J; ^ {C. d^-;!/^ i^'l|<D»K^IS 3 5 a tC ^ t3 T#^-r 
S#I^Sfe3 5 b i:. <1©^|^»^3 5 h<Oh^\CQ-fj 

ijgua 5 c<D±mKmif<bnrci}-( Kits 5 d t^aor 

m3 5ii. MP^.7 5^c^l!I^n/c4-^-^7'^':^- 4 6 
nXx— 5/ 4 6 a ©'t;x/N/K— h 4 1 ^^tJ?Sjo 
T/fx- hxU"^-t5r 3 4 ±taeJ^bT4^- hxb-^-^ 
3 4 ±ti:§{t!g-r*\ feSV^ti, Jt^-hXlx-^-^S 4 
±O)!)P^M^(07XMW^:l|X^Lfc'>XM>-p-h4 1 
*StJIXtjT:i?-h^-r-?--4 6<D4^-hXr->'4 6 
a±lc^3MLTiK-hXx-i^4 6 a±tc:^itj||-rc: i: 

[0 0 4 2] ^kic. c<Dnm<Dmmmm(Dmif^mmK'D 
i,m'f<oi:oicLxmmt^o $-r. p-k-7:xd- 

Kgpi OOtfy-b-y h 1 4 ;&*5!iaO'>x/NW^iK^-r 

?,'>x/N;^-tr>y h 1 1 (Dm1^Xi!^W}LX'yx.f^t)-ty h 

1 iA^?.->x/NW^§tt^oT§SLfitt*-ej^i^-r 

§jfiLfeBti:asai$n/c'i;xMWti^?i5«Lag|5 2 0 
©'>XMas3l7-A2 1 tJ;oT§lti{e.nfc^. ^- 

u >^*«i<g2 3 ic}S2i?nTm£®saic}^ai?n^o 

40 ^-^/^Z 5 a±lC®B^n§o 

[0 0 4 3] xe>^-V>y^2 5 a±ti:«S^nrc'J'X 
/NW*^Xt!>f-+-yi'2 5 al:«tC|51K-r5i:> SOG 
^?g«i^yX;l/2 5 cti^X^^'y7-L,2 5 etcJc-^T 
«^?nT'>XMW±(c^i?lLT S 0 G?g?S5r?iT-r 
So cKDi:^. '>x/>Wt±S)i[Hlite (2000 — 6 00 
0 r pm) LTl>50-ex jS^D^tcioT S 0 GjgjStt 

«:7XMW(D4''C^a5*^ e>iii^apic(qjo Tffiifc ut-^x/nw 
±KsoGM!bW?nSo soGji*^}B^$n/-dt. 

'>XMW±K-9--i' KU yxfitfeyX;l/2 Sdif^^mLX 
50 >>x/AWt±U>X}BttC<fcoT^i^g|5©S 0Gli3b^jSfi?lt 
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^mmzAKmmtn. cct-^i oo~i 4 ox:oa 

iM^nT{iiB}*i6««4 SlC^^n. '^XMWcD^i-U^ 

[0 0 4 4] mScD?^[BllCffiB^a6?nfc'^7X>'NWa, 10 
aSA-JStiia«4 407-A4 4 e J:^TgtJ-«ie.n 
fern. >K-h^Y-t-4 6±t«H$n/'c:^tD'>XMjp 

-h 4 1 \H\mxi£±t^^Tii:\^-:>rmimn-$nrcVi 

mxmx-^n^. ^:cD<k9^^:UT'^'x/^>•p-^4 Ucti 

minmm^ z o T-tkSMasnfc'i'XMWA^iii^-R-r 
offiA^nr, «>x/Njp-h4 itm^ftso'>x/NW 

*m?n5o ■^;x/^.-p-^4 1 ©m^i-5*!(i!t 

If 6 oft) ^^^i/c*v^^SgP5^^i:{±^^"5-'>xy^ffl.t^- 
h 4 5 tlR^^rnTl^«^^^-':7X>'NWd*^SgA • SStti 
lilf 4 4(D7-A4 4 e^CJ:■DT'i'X/^.1^-^ 4 1 rtC 20 

asA^nso Ji^D^^. ■i7XMjK-h4 iiif±^i!i$-i± 

^'=.-^Ji^\m^--h 4 5^■^7X>'^>-f:— h 4 1 
-hXr— i^4 6 a±lcMgtTV^§£DT\ 7-A4 4 
e*'«Y?3(^lU:i^ill-r5ffiJitt'J'XM4?-h4 l!b<3<BO 

[0 0 4 5] 'i'X/vtN- h 4 1 icmSftStO'i'Xv'NWi: 30 

«:7X/^.t^-^ 4 1 *^Sn;5:V>g|g(DffijifiT-^fjtT'> 
x;N4<-h 4 1 StDiEffifeHfci^il^nSo 
t^t. iiMagUSOCDsK-h^jIlias 5cD#-he 
M7-A3 5 eA^'>x/N4?-h4 1 OTlCfiALT'J'X 

/>.t*- h 4 1 ^mm^mLr^im-^rcm. ■i/xM.t'- 

h 4 1 hxL/'^-;5» 3 4 cD±li:j^ji tT4^- Hx 

b'^-^' 3 4 ±IC'>X/N.t>- h 4 1 ^^Mf-So '^t. 
.1^-hxU^-^3 4A^±ffLT. 'i7X/^.t^-h 4 1 ^ 40 
iP^jtP3 KDfm'izX^^i-f 3 2 m^MXt^o 
T. JjP^jtP3 1 fCj;oT'i7X/NW^*?I4 0 OlC©fiST* 
ADii-rSi: tic j: •3'>x/NWgffi{c^flj$tx/c SOGM 

f^Jin,S^nTi>-l)K, giJO'i'XM^K-h 4 nc{±±Mi: 
ra^i5:¥lllT-SiJO'j7XMW*<a8A?n«o 
[0 0 4 6] An^jPS 1 T*(DAP^S!ia*^tTt)n/£m. 
-hxL/-<-^f3 4A^mLT'>x/N#-h4 1 A W 
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h 4 1 OTS|5tCftALT'j7X/N4<- h 4 1 ^^If 

«jo fc^, jp- h ^-r-f- 4 6 hmmmm\mwi 

LXt^-hy^i—A 6±lC'i7X/N4<-h 4 l^rS^tiE 
-To >i'X/N4-v-h4 l^^im-otcm. d-^-h^-Y:^- 
4 6{i:m^ffiil6^ijLTffjOiiA!iamiO'^7X/NWA^iiX§ 
^nfc'>X-'N:i<-h 4 1 %MP^>7 SOEffifiiStSiJ 
L T±ai i: llHitc 4-*- h 3 5 ic J; o T "i? XM.tC 

-h4 l^ii<-hxU-<-^3 4tcaBJMLTi!lPii*P3 1 

F«3iciJAL»a*M5S-r5-7?. snf^ffia^nrox 

MWli;iBA-iSmii«4 4 07-A4 4 etCioT-^^x 

h 4 1 A^^-ft-rojgmsnT{aBj^to^:i4 3 

*S*bT^^MagP2 0 0x^18317-^2 1 fC§ 
tJ3je)n/-dt> n-F • 7>P-KgPl 0«Dbfy-b>y h 
1 4{C<};oT*aa)^*ffl'i'X>'NA-t2«y h 1 ZrtfClRS^ 

[0 0 4 7] LfcA^oT^ 3^(0'>XM4-*-h4 l^ffl 

A. ■i7XM4?-h4 nc^A^n/c-^xMWiDiipi^Ma 
Rt/'^x/N^-'-h 4 1 A>C)©jipi^5aa^©'i^xMW©a8 

a^^5 0t5cr-o|BlBfWlcffdc:i:A^T't^ isoft© 
«i7X/NW© s 0 G^flJ5aai:iPf^S!ia^a^fl*)ttT3 c: 

[0 0 4 8] ^*3, ±tmMmxHi. ^ji^^vitD^mc 
s oGm^-mm<ot ^m^i>z-D\^^xmmLrcti\ so 
G m^=.&m t) r 5 ^^tc a j.:iT® ^ok Lxmmt 

5o >'5f-7x-rxg|54 ofcEia^nfci^ 

X/N/P— h4 lO^m^liSMi^K) lffl'>^V^2fiO'i7 
x/njK- H 4 1 A'«^We*5'i7X-'\WOfti( (0IJx.{f 5 
0 (ft) X2 (fli) = 1 GOTO ©•>XMW;&P-K- 
7>n-Fg|5l OlC|aMLT*3<o 
[0 0 4 9] -^X/NWtCSOGM^-S^lJ-rS®^ 
{i> ±^i:lRl1it. ^x/AA-tr^M 1 A^e)'i7X/NW^ 
Vfy-t-y h 1 4-e«iDttiLT. §^iL^^^HT"^;x/^^i^^ 
7-A2 nc^ttifiTo ^LT. '^7X/Nffi3M7-A2 1 
T ^ - U y ^iHi 2 3 tCjSiM L TF/T^OfifilC^^in L 

T% -<-i'SI«2 4t«l3lbTSOG}g»K4J©Jgjg^^ 

[0 0 5 0] ^^iA^Mfg^nfdi^D'>x/^W^i-1'y^f- 

7x-rxg|34 o^cas3^^nT<i'x/^.1<-^ 4 ii^tcj^A 
^nso co.t^iebT-agosoG^A^^flj^n/c 
^x./^mmm^it>mm4 3itxiim&.ibtnrcik. m 
A • astH^ii4 4 ^CctoTlllRi^'i7x/^3p-^ 4 1 icasA 
^nT'>xM.t^-F4 1 rttcm^ftii^oxMWA^iRg 

[00 5 1] so GIKA^-g^O ^tlfOXMWliSt; 

fsnx. ±mtmmtc. i^-vymm2 3Kx}^m 
tifcm. mismmz 5 trraio s 0 cmm^-s 
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jK- h 4 1 tcaSA^nr-^XMaP- h 4 1 rttcm^tJi^ 

©■j'XMWA'iRssn^o 'j7XM4^-h4 lom^-rs 

5->>XMWdAm • «SW«I«I4 4 4 4 e »C 

<t-:3T<^XM3P-h 4 1 rttcaSX^nSo 10 
Co 0 5 2] -J^XM/t'-h 4 1 ^^:m^^S^i[©■>x>'^Wi: 

^f^-'>xMWd*^a5A^n-5i:, >i^-h7-r't-4 6 

*^mS!Eg^;^»)LT"i^x/v-j-:-h4 scdie 

>>xyN4^-h 4 1 tiiijaagps oo5i<-hS3^a«3 5 

fcj;oT#-hxU'^-^3 4<D±t:^ai^nT, Jnf^ 

jtp3 1 (ofxn-tx=f-zi.--^3 zmcmx-^n^o 

T, JjP^rs 1 {Cj;oT'>XMW*J^4 0 0°C©iaaT' 

*n?^-r5 c i: tc J: !5 '^xMWSfflfc^^u^nrc s o gi^ 
*<^t*iSi6^n?)o Si3. 'j'x/NWin^jiaaA^^nTv^ 20 

gijO'^XMjR- h 4 nt {±±)Si:llI1ift?)ilT'iSiJ 

o'j7x/NW*<afiA?n5o 

[0 0 5 3] 1 T'OijpMSA^ftjnrctts 

-hXU^-^?3 4*^mLT'^7X/^.1^-^ 4 l*^to^ 
tP3 l(DT:^lc8jOtti$n§i:. 45-h^i3^1i«3 5<D 

Hfitfitci^RlLTiP- ^7-r■:^- 4 6±lC^7XMjp- h 
4 l?:S(j-iS-ro '>XM3P-h4 l^gltBJofe^. 
-Vv^i— 4 6 «m^Ef5t^»lLTSiJ<D'>XM3p- b 
4 l*ggP^7 5(DIES{Sj[B{C^l!lLT±a?il[SI1itC.-K 30 
-h@jMa«3 5tC<i;^T>>XM>-l?-h 4 l^.i?-hx 

b'^-^'S 4tas2ILTiniaJp3 1 ^\zmxir^-l5. 

APMa^nfc-i/x/NWttffiA • ffitiia«4 4 

4 4 efCj;oT'i7X/N.-}<-h 4 1 A^P)^tli?nT^^Sa 

agP2 0(D>>x;Nj)£jS7-A2 ncw©?.nftm, n 

-F • 7yn-Kgpi 0©try-fey h 1 4 tJ;oTS!ia 

^g*iffl'i'x/N;?j-b«y h 1 zi^fciR^^nr, snaxg*^ 

[0 0 5 4] $fc, "^x/NVVtSOGH^-S^iJ-rS 

S'JOT??* i: UT. '>x/NW±KSOGS?«^^^LTr§ 40 

«l K> jg LT'>XMW±»C^^© S 0 Gl^^Jg^-r 5 c: t 

[0 0 5 5] Sfc. ±f2IIStifi^JT'{i. ^$->^7X/Nffl.-p 
-h 4 5^'l'yi5r-7x-l'7.gP4 0 Osp- h^'l'-t- 4 
6±{C l<@«gL/t«^tCOV^TI5iB^LfcA\ <1CD^5 
-•^x/Nfflip-h 4 5^MtCYy:5f-7x-rxgP4 OlC 

n-K • r>n-KgPl Ot^^-'^XM^HK^-rS'J/ 50 



1fB§¥7-l 30 7 2 1 

16 

XM;?j-b<y h 4 5 a ^IgltTfctJlf , ^£L/c:^5->> 
XMWd«:*f^-r-5i:i:*^-pt5i:«fi:> -^x/n^^-H 
4 l*-'e.:?*5-':7X/NWd^lHllRLT^*^-':7X/Nffl>> 
XMA-tr>y h 4 5 atClK^-Ti-clhA^T'tSo 

[0 0 5 6] r^ts. ±.tmmmx'itc(Dmmvm^m. 

;&i}i^i#^;x/NO S 0 G ^flJ • in^BKjgffl Lfc«^ 
iCOl^TUiH^ L/^:A^ ^S^J[ia{*li'^7XMj,X^(D{?IJAtJ L 

c DSffi^ic jifflT't . s o Gmf«ttii-o5!ia?s;&a^ 

[00 5 7] 

[0 0 5 8] 1 ) m^m 1 laeojaasHtc intf. m 
[0 0 5 9] 2) s^^2ia«©jaagBfc<fcnif, 

xmLxmm.t?>iitti^xt. mmmi^nmm^ 

[0 0 6 0] 3) m^m3im(Dmmmmicxrni. ■< 

mi. 0 1 ffl'>^t>is®^¥S*ww-r §t55is<5DiiSma 
f**iEfii-r 5 (1 i: t i 0 , ^moym^m.\m^9!SMm 

^(Dmumw^wmt^^c ti)^x^^(Dx. m.mmm. 

t?>m^'Pi^m-^m'^\^^\'^x^^m±i^(Dmm^w 
±t?>c tti<mi^H!}MSi.tfiximm^mmLxno c 

mil c(onm(oimmm(o~m(oim^^mmxh 
[02];: (o¥im<D9mmm(o-m<Dimmmmx'h 

So 

[03] c:©%rau:t5it«i'>'^f-7x'f'xgpo¥ffl0 

[04] l'y?-7xi'Xgi5coiffi»rB0T-fe5c 

[0 5 ] C O^Kfc*5ttS(SiBSIi4i)il1i©¥®0T'fe 

[06] iummmmmmmxh^o 

[07] fiLeS{46ffi«<D«l!lffi0T*fe5o 

[08] C<0^mK^if?>t--h'7-(i—(D-^^!8fm 



(10) 
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[09] 08OA-ABfffi0T^5o 

[011] un^m<D-^^mmx'^^tmmmRist(D 

B-B»fffi0T*feSo 

[012] ClO^HJfc^ottS^^-'^X/Nffl.-p-hcD- 

^^mmT^.tm^mRx^tco c - c vsimmxh^o 
[01 3] ^(o^K^if ^un^micmx-^ntc^x. 

So 

[014] -i/xMfmthLi^ai-ty+f-iDffltcfRffiLi^iin^ 

[01 5] •>XMOfKHiL{iiS1^ltti-b>-9-i:'i/X7N}fji 

[016] •>x^N©ffi}t#g'\oaBAt^SSt}¥ii^^i«^ 
^S^-rii«80T'fe5o ' 
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* [017] •i(om^ic^ifmmm&(ommmm'h 
[018] cnmic^if^um^mmmm^^t 
m^<omm] 



10 



1 0 

2 0 

3 0 
3 1 

3 5 

4 0 
4 1 
4 5 
4 6 
W 



tamp mmmm) 
■i/x/N:ip-h im^m) 



Wd ^^-^/x/N 



[01] 



[04] 




— -31 



25(1 



2Se 



30 mnss 

31 now QUMaS 

3 5 «-^»aM■ (KS¥a) 



4 0 ■*S'*-7«-txa! 

4 5 i'»-«x«H*-MfiB»*a> 
46 It-l-v-f ^- (WK^Bt) 



43e 



43b 





62 e3 



(13) 1tM¥7- 1 30 7 2 1 



[011] [@1 2] [016] 




(14) 



3 07 2 1 



[015] [017] 




3 4 *-hi*"<-^ 

as >ii-^»amii 



[01 8] 




^m¥7-l 3 0 7 2 1 



[^ffBl ¥^1 0^ (1 9 9 8) 1 0^90 



[IW^] mS¥7-l 3 0 7 2 1 
I'mal ¥687^ (1 9 9 5) 5^ 1 9B 

[^Ji^^i <i>mmrj^m7-i 3 o s 
immmm #^¥5—2 94479 

HOIL 21/31 
21/027 
21/316 

[F n 

HOIL 21/31 Z 
21/316 Z 
21/30 564 D 



immz ¥^9^2^2 60 
i^mmiE 1 ] 

■rs^^saagpt. 

±iBjaa?g%^^tio«scttcD»5!iai**«}t#®tT 

#^i:^5i!ia^Mo 
[ffi^2] tjrSWato J: HMr WaBfetn^gi}iy»^^ 

H8R^ xgBtc. vtmiBfrnmii n urm 



•r ^' 5 -mmmmiii(Dm^f^^mm l t * 5 c ^ ;& 
r§§ife]g4i ttSfflaic J: *) ^mmwicimm^mM 

1- 5 ^' y - 7 X I' xgp i: * R <i L . 

±t5i'>^-7x'i'7.gp»c, ±mm^m^mm (n) 
[0001] 

[0 0 0 2] 

[0 0 0 3] *fc, 3fi¥OliIgS/^^'->©^«a©l6l± 
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[0 0 0 4] ^<^T% 'mrit. mmmmm^vmitt 

§73Si:LT. ^IpiS'yT. [SOG ; Spin On Glass] 

{is mtfi:s>^^ mmv^yy-Mt-^m (s i (o 

H) 4) ) mm (e>Jitlfx^;l/7;i/3-;l/) t^U-^ 

y^^-y^±teg$-a:T, -i^x/N^SrlillE (2 0 0 0- 
6 00 0 rpm) '^X/n±(C S 0 GO^flS 

- hX8T' 1 0 0-1 4 0 °C<DUS.TX'mWMr^ C i: 
fc<koT?8{«^MflbfcS. iPiigSrtlc'^XM>2:jiA 
LTm4oo'C(D^m~fr'm9mt^ct\c^y). so 

Gll*i'D+-9-y^-&LTV^5o $/c. SOGM^^g 

T^mcD S 0 GM^JgfiicLTl/>S„ 
[0 0 0 5] 

tSOG^?«^m^p-r5mfliMaxSlC*5V^Tt±, ±kE 
Lfc<J;3lc. '>x/N:&|pIii5^-a:%*^e.'>XMgDiCS0 
G ^M^riT LTffiSc^ -tirSX If y n- hiSlc i o T 1 

fto-^/xMii-i: t s o Gmi&^m^t?>^mmmm7t) 

XgfCfcV^Tti. {^»tg$cDffiT«*$f(D'>x/N^-^7X 

[0 0 0 6] L*^b**^e). ^^MaxsiiSiiaaxg 

tlcS5!iai*^:^MlcW-ri:. ^^ffilc^^*^^MS 
[0 0 0 7] c:cDM0>ia±f2*1f lC^**^n/-cfe(D 

[0008] 



ic. 1 wm.<r>>smmm\i . tJi^jaatiD^a 
i^icjaajS^^^iJ-rsa^iJiaagisi:. ±f55!La?g«:m^& 

'mmm.(r>w.m.w^m^^K xm^xiiwrnm. 

[0 0 0 9] ^tr. m^m2t?m.nimmm[±. fegw 
4>igft<pffi^fe^^afee^tf)j«^h, haR^^^e 

[0 0 10] C©fgBglC*3t/^T. ±fB^K)?®±lCtt'> 

[0 0 1 1] sfc. ±SE^S)#ig±t«it^s^«s-r 
^mmt Lx. ^W3^m±(om'hn±icmmsm^is\,^ 
xiLmtmms,Rxfm^\t<Dm^\fy±icm^m^ 

±t^mm^±mt^wnfx^ < lv\ 
[0 0 1 2] ^;c, ±m^m^mxiim^i^ic. m 
^gtc«jf^n5^s®a<*<DjgiEffis^^m-r§^m^ 

n^^iEt^^mtLx. m^mcjciLx^nmw^ 

[0 0 13] Sfc. m^m4wm.(Dimmmiit . ^mm 

I35!ia?s^^fl5m©mis*5(©^s«iaft^«it#©ic x^ 
nLxisamiim-r?>m!msit. ±tim^mm^tmm 

ssfc (n) BB^u lEMsammi^ic. n-im 



nm^7-l 30721 



[00 14] 

m^n. m^mt-i^-^t-ommnx^mm*)^ 
*n5*\ ssv^ti. mp%Mxmzm&-inx 

i: APlKi«ia ^ y rJ' - 7 X ^ 7. gp* ^ L T iligg b TfT 9 

[0 0 1 5] $fc. ^si¥g±t. ^3.-mm9mi^^ 

i^mt^^^-mm!mf^<DU^^m:^mm-r^c tic 

^'^-mmmmw^mxLx. nmm^m'^umm 
xuwLxm!mt^cti)^x^?>(ox\ mmmw(om 

[0 0 16] ^y-S'-yji-fT.mc. ±!S«## 

(n) iBsu mmm^mc. n-im 

Lxnm^^c ti)'^xt^iDX\ m^mm^mm^n 

^m-r^m'^ic^^^x^mm±i^(omm^w±t^ct 
s < ^fliffiaRtfiPiima^a^ LTff ^ c t ti^X't 

[0 0 17] 

irnrnrn^ \:Aricc(D^m(ommm^mimmicm\^^x 

• iium^micmm Ltcm^ic-oi^xmrnt^. m 
Hi s 0 G ^flj • mmmmoymm^mm. m 2 ti^oM 

[0 0 1 8] ±iBs OGM^ • iPiiSB^, iSiQafrflaj 

I&) Xl±jiSm-r5a-K-7ya-Kgpi 0 (>>xm« 

i&gB) i:, aB3M#mT-fe«'>x/Nas3i7-A2 ik^*) 

^SjM^n5'^7x/^w^fellMa^c J: t)5aa?Si: lto s 
oG^m^'yji^^mmiBt^m.ifiim^z ot. so 

G^a«:^^p^(OliatS[<D^X/>W*'>XM;iK- h 4 1 

mm^m) {cxmunLxi}aimsv$>?>imm^3 



1 PucWiMLtmmmt^mnms^s o ^^ijaagp 

2 0 i:^5aaa53 oiioms'^x/Nw^jgss-rs-i'y;?? 

[0 0 19] ±iBn-K • 7yD-Hgpi o{±> *saa 

O'J'XMW^iKg-rS'i'x/NA-tr-y h 1 1 i:, 
'J;x>'NW*iR^-r5'j7X-'\*-fe>y h l 2«r«a^l 3± 
<:ne)'^7X/>A-t<y h 11, 1 2tD 
P^pffifliex. Y 0K¥) , Z (±T) 
•i/XM«63^ffley-b>y M 4?:E^LTft5o iKOJ:^ 

ic«fiK$n5P-K • ryp-Kgpi otcfci^T. \£y 

•ty h 1 4 tJ;oT'i7X-'\;d-t'y h 1 1 A^5)5i0ttl$n 

/'c*^!lao'i'x/^w^i, fp^mmoy^mLumKmrn 
^nxmi^!m^2 0(Dmm^^x&^^:i^f^mm7- 

Rt/ipiiMa^n/c'i'XMWA^'i/x/N^jM7-A2 1 tc 

i^<D'>x/^W^fer>•b-y h 1 4tCTSttK-:3Tj![iaj^ffl 
'>XM:<3-fe>yh 1 ZrtlOxMW^SSiM-rixfc^tc^o 

[0 0 2 0] ±tmi^mm^2oii. xy;mciw^m 

t). ae3M^2 2tMLT5^[R]rS-7aCD{ilc«^flJBU<0 

':7x/^w^fi)T^osasT';^9■rs^-u>^*^l1g2 3 
^^}tO'i'x/NW^m^iSjS (fiaj^ff 1 0 0-14 

0 TC) ST«LT S 0 G}g?Sc»J©}gii*^%-r5^® 

n\P\t^m(om\z{t^- u 2 3 T'?$»$ nrc 
^z.f\^(r>mMKmm.t hX(o s 0 G}Sjg^«if&fi^^ 

imfLxmKpr^m^mmz 5 s ocsfSiFos 

[0021] co^^. m^mmz "^xmw^^ 

b^ja^LT^O. A-y72 5 bO^^<llJlCS0G^}g«^ 

)f&yx;u2 5 c i:'>x/NW©)aiasPi^<Ds oG^jSflii^ 

S-rsrcii)©-9-i'FU>XfflyX;l/2 5 d^E^L. 
nP.yX;l/2 5c. 2 5 d^X++>7-A2 5 etCT 
'>x-'sW©±ffiffli|JcS8^ L^S J; a fcfllB8^nTV>5o 
^-'J>i'*aii2 3CD±g|5lC. ^tJ^tf^^UtuOt? 
XMgSJCft«1--5W«l%l^*y>' (03) \t^-^X^ 
mLmmiit^rc}t(0\iV (Ultravlolet) mM^w 
2 7^Sit^i:i:t.RrHgT'fe^o 

[0 0 2 2] ±IB-l'>^-7x-l'Xa54 0{±. ISSStf 
04lC^-r<fc9t. Si?SF^2nfcffit*cOS4 2|^lC. 

^^saasi52 o*^?.s82i5tifc'>x/NW*§it^5ffig 

}^J6il« 4 3 . C (D{iBa*il« 4 3 tC i ^ X^Wm 
462nfc'>XMW^§ttffioTC'X>'N:j<-h4 ncSBX 
Xtt'i7X/>4?-h 4 1 A^e.^'X/NW^SSflil-rsfiBA • «Et 
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@^tY:^|pitcffi«:^»)pIfil*5H-hvi'-f-4 6 m 

[0 0 2 3] C<D^-&. {Sai^i6il«4 3{i:. 05*V^ 
l,@7tc5^-r<J;^fc, |^-m±ti:3(i<D'>XM^tr 

^4 3 a^Wfsii^^ic. ^>bmcmLrn\^t^iiLm 
^cpim^^i)^B^^<o■ty'? v yf-»^ f 4 3 b^wr 

577'l':/>hX-r-i^4 3 ci:. 7^'f;»{yhXx- 

>^4 3 c<D"^5^L^gP^CE^^n'>X>'^W^DTffi^«^®af 
LT^}$-r5^-W^4 3 d i:> •i/XMWtD:*-'; 77 
(;j-Uxyx— y75-y h : Orientation Flat) fit 
4 3 e i:T':^fi!c$nT*5t) . ^ 4 

3 daxf->ylfy^'*^r-^4 3 f {Cj;oT7j<T:^[R]{C|el 

^4 3 f ^t-:5r-«Jf*S4 3 g tg«-r5X7>"J V 
^4 3 ht<j;oT77-l';<>'hXT->'4 3 c<D±)3lC 

[0 0 2 4] <i©J:9»c<i^$n5&Hj^«6SI«|4 3tc 

fcV^T, >*4 3 c±tc7x>'NW!b^^ 

3^$n?.i:> '^7X/^W^i'i7X>'^^}f t!y4 3 a{C<i;oT 
«if?ni.i:*^{c. -t:/^U>^'*;*jVK4 3 blcJ;oT 

yy^4 3 h(D{tlltCj:oTf-+v:?4 3 dA^±WbT 

<>x>'>w^>>x>'N5:^t!>4 3 a(0±:5'\}t-e±ifrc« 

ffiT'XT«yt!>i'€r-^f4 3 f A^ig»|LT'>X>'\W5&*: 

4 3 etJ;oT«;7XMW<D:i-U7-7WaO{it@>Sr<^ai 
U ^O^JiHi#ti:av^TX'r>yt!>i^^-^4 3 f Jb^ 
:i-U 77Wa(DffigI5A>e.F;i^£D[Hie^iElelteX«jM[H]|K 
L/c^{#±-r?>ili:lcJ;>). 7XMW©;4-'J77Wa<D 
|o] t ?:-S:^|ol CfiiBSife-r ^ ii i: A^T' t -5 J; ^ * •:> 
TI/->5o feSVSi, 77l';<>'hXr-v'4 3 c±fC'j7 
x/AW*^aSJ^?n5i:. '>xyNW{ix7>"J >3'*4 3 h 
©fti&fCt •9±ff LTl^S^-t' -y 4 3 d tcffijf ;^n. 

'i/x/NW*±7?'N^%±tf rcttjiT'7.r 'y tr^^yt-^ 

4 3 f A^|gibLT'i'XMW;&7j<¥:'5'[R]'\!HllK^-y:, C(D 
i:t:i-y77{fi[B1ttilffi-fc>'9-4 3 etCioT^/x/NW 
<D:ty75Wa©fi[H^1^^^U^ ^-Ol^WM^tSV^T 
;^T-y tr^^^-^4 3 f *^;i-';75WaOSg|5*^5)RlT 
ScDlHlKft|5]KLfdi#ii:-r?)(li:lcJ;t). -^^x/nW© 
:i-U7^Wa<0lRl^^:-S:^(RllCffiH9^i6-r5o 

x7v"J^^<'4 3hOf^il)t<t>)f-\'-y^4 3dJb< 
TI^LT'>XMW{i':7XMS^lf>'4 3 alCioT^Jt 
$n5i:ttti:> ■b>^U>'i^;^-i'H4 3b(cJ;oT-t:> 

[0 0 2 5] *fc, ±ie!ISA • «Baiti1i4 4 ti. 01, 
ia3SO'0 4lCS^-r<J;9tC, -l'>'^-7xl'7.a5 4 0<0 

%^il(*4 4 at, <l<0^mW4 4 a^C^^LT0^t^ 



t/>#I^SBt<};-pT#^Rltllcg«$ns#l^#4 4 b 

nmmm^4 4 d i:. iig3Ma^4 4 d±tcg«$nT 

A4 4 e i:T-«^$nTV^-5o C(DJi^. 7-i.4 4 e 
tt, •>xMW*^jt-rsSf>fSK-4 4 f i:, c:(Dg#S 

>V4 4 f (Dmmi(DMmcmif<bn^-n<Dp^miSfm 
^miiLmmi^4 4 gtrm^-^nxi^^^o sfc. m 
mm^4 4 d(o9mm(ommm\zimm^icmmf^ 

n'i7x/NW«D)aii(D-gpo;fe:&ii5ffiatc{4H-r^<t ^ ICS 
V^lCfiP^LTS(te)nfc%7tg|5 4 8 a i:S)tg|54 Sht 
*>5)S5v-y t!>^-b>-9-4 83t)^±I27-A4 4 e iltt 

>^^•4 StioT'i'XM.tN-h 4 1 lCI|X^?n/c'i7XM 

y-ti'-9-4 SfcioT^/XMWOWftl^i^ttl-rStti. 

^7^gP4 8 a i:§7tg]5 4 8 b^'>X/A.1^-h 4 l\H(0^ 
XMWcDjaiSaso-gPA^^OKfcA'SiiiSSTHUji^-ti: 

fern, JS2IS&4 4 (i^mmmc^3if^r^-h 4 1 

Tl^T«i)t/Hi:±#$^i5 c i: t J; oT)te-A©ji«f 

[0 0 2 6] ±tg.t:-h7^-f-4 08Ri;09 

i}-fV49 iC^iftnrflllC^©^ nS^- b 4 6 

a ^7.x-y tf ^i^t-^? 4 6 b i:4-*-;l/^-v'4 6 c 
€) 5 jK-;!/:^ 46dlC<t-3TY ?3 [cO 
KinTflltCJ^BK^nTV^o il©3p-h7.f— i^4 6 aO 
±ffitcti. 1 -DiD^'S— >XMffl#- h 4 5 i:^t^neij 

3 00'>X/Njf:- h 4 1 %0iJ^tfllKPBT— 
tci(H-ri./c:46cDSIIM<OH^t!^4 6 e^^^n^^niHl 

'L.>TOc4o^a$nT43t). i:ne@se^^4 6 e± 

It'irXM.t'- h 4 1 Rt;^^■S-'^7X>'^ffl4-^- f 4 5 
B$n5i'5tCftoTV^5o ^LT. ±ia/R-h4 5. 
4 1 1±. 4ffl|g^fci^l!j5n5o 
[0 0 2 7] ±b3<D<};5[c. 'i7X>'^4-^-^ 4 1 i:^5- 
<i;x/^ffl#- h 4 5 i:^B?gtTEIg-r5ii i:li:<to 
T, ±i2JSA-JSmSI^4 4»cJ:oT':7X/nW^<>x/n 

jk- h 4 1 {f^imxt^'m. '^x/N.t"- h 4 1 (D±a5s 

tfTSPlc^'S-'j/x^NWd^ffliitcffiA-rs C fcA^T't 
i>o :R(t:Wtc{i. >i7X>'Njp- h 4 1 tciieij;l(f 6 0^(0 
•>x/\W*^iR§$n5<fc5»c^oTfe?). (5>l^t{f«;«c5 
0|5C(D':7XMW*'i7X;\>i-t-h 4 1 rtlcltSJ^L. J:©5 
0 ti(0'>XMW©±gi5Rt/Tgi5tC*4a^n 5 tS[-f OO^ 

5-H7x^NWd*iR^LT. -^^eo^LtmLrcimx 
-t7XM.t*- h 4 1 ^mmm^ 3 0 icT^jjiaLtf?) ^ ^ 

icSoTV-'So <lOJ;5tz:'i7XM>1?-h4 1 rt«±gIJR 

x/Nw^infKiJiia-r-sfigcigp&trFaPfctfHgPiioja 
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trc, ft>rasptEB?n«':7x/NW<DtS(is*^{5[^*>oa 

nS^^-'i^XMWdttPxti. ^i6. TSt5ja*^WB^ 
L Tfettlf •> X,' NW^MXf § fi© - ■> x/ NWdO 
[0 0 2 8] '?XM4^-h4 l*^3f@^!nJl5^ 

<c:i:fcj;i3. i fflfD-^x/N^t'- h 4 i AW^fil^ b 
TWf*$nTV^5<D-C. '>XM:t>- h 4 1 ^mWt^^ 

T'tSo */c. -t7X/N.1<-b4 l0 2<i^^<DftS{CD<>x 

MW^S;^T^^Jiaagi32 0 ic-^x^NWA^jiA^n^i/^ 

4o<o 

[0 0 2 9] ±l2*-h7-l'-^— 4 6©4?-hZT-2^ 

4 6 a±^^:SH^n•S'^7x/^3^^-^ 4 ui. hi ostf 

6 0f@O'>x/ASitjS4 1 c^mWiLrc4i^(D^Ji^\U 
mWA 1 d^^fiLT^ct)> Tg|5S^S4 1 h(DTl5miC 

m^Lxm^fibntcm^A i e{c±iaH^k!y4 e e(o 
±fflicmB$n577>'>^a5 4 1 f%iigLT^^„ c 

wtcTj^fiSt^nris?), •>xMWi:<Dg)i4gi5m{f'?x 

-'N^«pSi4 1 cRtfS^e>4 6 e i:©j$ttg|5t*5l,>T 
[0 0 3 0] */-c, ±EJp-hXx— >*4 6 afC^SltS 

«>x/N3t?-nggffl©a^e>4 6 e(Dnm&^iiLmic 



■t>-9-5 0 il-i/XM^^-h 4 1 <01Em&mi}^^0)-ftl^ 

^aj-r5>i<-h-rn^tii-tr>"9-5 i*^.t*-h7,-f->'4 

^aj$nff5<i:9t^oTV^§„ c:n6-fe>"y-5 0. 5 

{i±:;^(i:fi[B-r-l>'>xM4-:-h4 io:77>">*gP4 i f 
i:<D77>v'gP4 1 f KioTi^K-rSJtji 

?xf5i:i:^:5Sl!-rSc:i:lc<toT'>XM3}<-K4 1 

i^^4 1 f (D^i.iaii^icigtt^nfc^^4 1 g^isaE-r^ 
x/Njj-:-h4 1 ©iEmB*fi]p>-&, ^^ii4 1 gA^-rn 

5ui:(cj;-:jT'>x/N.t*-b 4 1 *M{uS*^e.-fnfc 
L. 77>i?a5 4 1 f *^p.osw^^^ffi-r5c:i:»cJ; 

[0 0 3 1] */c. 3p-hXT-S^4 6 a(Cfett?)'i7X 
M#-h«HfflO@«l^y4 6 eO-i/XMiSA-iSm^l 
If 4 4i!l3fi^luBlcl±, jfaP^PB^rfcV^T-WcD'i'XM 
b 4 1 cofeiiJK^ffl try 5 2 A^ilS^nTV^S (0 

1 ORtfHl 3#Kg) o <l<DKffiIB5±ffltf>5 2{±»>X 
/A>t'-h4 ll|*W4LggtUTfeaS}iL^:V^J;^^a5 

x/Nift-h4 1 titimLrj:\,^mmx^Rmcwi^t?> 

&.miciLm-^ixx. mnmiai'yx/\^^-h4 1 tsM 

2;S:a#^lc{±>i7X/N4<-h 4 1 

[0 0 3 2] 5:t3. ^^S-';7X>'NffljK-h 4 5li. 01 
2K^N-rj:^lc, ±Tk:**il*-r5±gP»«4 5 a i:TSl5 

IS6 0ffl€>^f5-'?X>'Nftifjg4 5 c^:^J^Lfc-WO 
«ittg4 5 d«r/^^EtT%^). a 1 3 t5^-r<fc3fc. @ 
Se>4 6 e±tcTgI5»tE4 5 b^«Sb/c«ffiTB^ 
h (05^-^ -f) ^ o TTSPatS 4 5b A't.l?- h X 
r->'4 6 afcH^^nSo 

[0 0 3 3] S/c. ±f24->-h7.-r-i/4 6 a(D±^iC 
fi, 01 3lc^-rJ:9lc, 7X/N.K— h4 IStf^S— 
'>x/Nffld<-h4 5^SH-r5<t^tC7b-A5 3*^?e 
S2nTfc»)s i:©7U-A5 30±g|J«lffi5 3a»Cfe 
tt^^-^x/vt'- h 4 1 Rtf^?*- -'i/XMffl.K- h 4 5 
©■J^xyNffiA • aStil^«4 4i|ff'iL^g|5i:. ±gpfilffi5 3 

a fc^>riRi-rs4->- hxr-2/*4 6 a ic, ^-n^n^jtgp 

5 4a i:S)ta55 4 b i:*^^*53tSjaSO>>x/>fRta 
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BfiWc ':7X/^fft^ti Ll^ai-t 5 4 tl 5 il t 
ICJ:')> ±8ei8A-asai«Hi4 4^cJ;oT•i7X/^.t^-h 
4 K ^^■^XMffl^-x-h 4 5ti:a5A$n?>'>XMW^ 
^T^-'^XMWd *<iE5tlCJp- h 4 1 . 4 5 tlSX? 

'>XM3b<iE«t{C'i?-h4 1. 4 5rttCjSA?nTV> 
[0 0 3 4] t/c. (KD'i'XMfPI/tiL^^W-t^'-y-S 40 

01 4^cs^^-r<t•5{i:^ '^7x/^fRt^JL^ttii•b>•9■5 

4tDfl^gP5 4 aSt/§^g|5 5 4 b(DMMlJ{CX(i, il 

S^i'y-feyiJ-S 5*S5ji5#ft-5cii:»i:J:oT<j7X/N 

fc, 01 St^-TJc^tC, 3<Dfefe^tff5 3 

b0^r*|Rl-rsefit'>XM.1?-h4 K ^<"5-'>x>'Nffl 
>-p-h 4 SlClRS^nS'^XMW. :5f'" = -'i7X/NWdO 
felS (^Jxtf 6 Om ^(D^^yt^Se a i:S)^gP5 6 b 

5 5 i:fRtfiL{4B1ttB-t>-9- 5 6i:^©»3{^f^^5il i:[c 
j;oTif03p-h4 1, 4 5 F^CDifO'^'XMW, WdA^ 

[0 0 3 5] fRD'HJLTV^S'^XMW, Wd:2:^-p-h4 

1.45 rticif jitf^gi: LT. 0iix.{f ±iHffiSA • ma 

t)t>. 7-1.4 4 e(DSM^fr4 4 f ©SSPilOSgP 4 
4 h«:'>La<JBfi!cLT. af©<i7X>'NW(DagA^tc 

016 (a) t/T^-Ti^lC. SMS>t4 4 f ±IC{* 
fif?tlfcttffi©r>XMW^'>XM3p-h4 irttcaSA 
L. ttc. '>x/\W*^fR'C;tilLTV^5.^^tC{i. 01 6 
(b) l,C^>.ri.oiC. '>x/NW>&g{>J-Sn-4 4 f ±t{i 
Un^^-ftcY-L 4 4 e h 4 1 . 4 5 rtfctuit^ 
■y:5;ii:ici-3TC<DSgP4 4 h T-SS^ ■(t'i'XMW, 
Wd^rglbfi^jtcifjitfcaA^T'tSo ^*3. ^-fy-ty 
■9-5 5CioT'i'X/NW©mteL^SI:6<<taj:?nTV>i. 
<DT\ 7-A4 4 e*"!^»)-r5^, fRtHL/i-^x/NWi: 
7-A4 4 e fc©»^-^}gM*l55lhfSili:*^T't5o 
±IB}f j^*t{± «5 XMW^SMI&ft- 4 4 f ±lzun L tciK 

[003 6] ±timMmTHiy U-A 5 3 (Ol^^mitti 5 
3 btcfllsmLffiHJ^aj-trvtJ-S 6?rg?»3<>fttT'>XMW 

SjeSSfiS: < . JBA • 4 4 ©7-i» 4 4 e OT 



ai5©aSj3ia^4 4 dlCS{ten/c:V-ylf^i7*-fe^-9-4 8 
LT-i/X/NWOfRtll L^m^tkm?) C t nlfil 
T*fe-5o f^fe-^^ V<yt?>y-ty9-4 8<Dl8)^g|54 8 
a i:§7tgP4 8 b^-^XMd-:- h 4 1 [^(DiEMffiBtClK 

Ssnrv^S'i'XMWcD^^gllgp (MttWt{±;i-y7 

^aP) A^^OffltASfiBST-luil^-arfcm, SBsIS^ 
4 4 d^'i'X-'N.t*- h 4 1 ©a±eA^P.«Tg<DU'^;I/ 

iiirlc.t-pTmWLfc'^^x/ N w<DfiiS^1^ffi-r 5 c: i: *^ 

T'tSo fRtbUTv^s^^tca. 5gy6a54 8 a*^e.%-er 

5)n/cJtlf-AA^'^XMWlc<toT3glSr*n5o 
[0 0 3 7] ±t2-('>'^J-7x-l'XgP4 0OS4 2t 
0 4t^-rJ:9tc. ^#g|5tcti{t?.fcB^46il1i4 

3 Rtf asA • astb<ii« 4 4 (D±^a5{u tis^^p s 7 

fte.nT43f3. ilOMMPS 7CM*g1-5^^^^^h5 
8fC7-i';I/^'5 9«-/}-LTj&M7ry6 0*'«EIS;^nT 
V^5o fKg|5lC*3tt5fia?^i61ii«4 3 0T;^gI5{4 

tc{±gf^p6 i*^Sije)nT*5tix cog^Mpe ncgf 
m-r^m^^^ he 2 mat. m 4 cDtE®t»LTK3^ 
1-^:^16] (Y:^(qi) 1 mximmm^is\^^rmw.m 

OSf^7r>6 3AWK:^nTv^-5o ^<DSfm7r>'6 
3a'<y:5'-7x-l'XS4 2<DlliltcSft^n/ctilAP 

6 41^*) mf^nrc^ 7 6 so^mmiz^ryxo^^, 0 
F FKffrsvy^t^'v hxex-r-y^e 6 .to Tig*). 

«y^6 6timiiFLTMmyry6 3i^mm\ci¥±Lm 

^7 7 > 6 0 Li^gPt Sfm7 r > 6 3 

T, mnmciim4 zm^mmt^nrc^^^^^yy 
6 5^rmt^t^\citx^yi-6 emmtrmny 

[0 0 3 8] $rc, -(y^-yji-(7sm4 2(o^n^ic 
mf^:f^-v^-ci--4 6<D±:^^m\zii. mu^^m 
AP 6 7 e.nT*3 . ii (D^^M^^mxa a 7 tc 

Si^-rSI^^M«i^^<"i'h6 8lC7-i';l/;5'6 9 (UL 

ZJdJJlWfr^^h\ tjiis. ItS^^aiAP 6 7 i: 

m^a5 7 t(omicitti-Ty7 ittrnTinxMam 

^tt«*), ^ftgPi!]tCfca^T^'i7>7D-CD^mi:I^S 
I^S^SIAPili:**— r>7 1 tTEBi-rsflfioa 

^AP 6 7 *^^SF«JfC^i^$n/-cl^g^MttT:^fC[qjo 
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Si:i::Q:<'>XM3p-h4 UcaBA^nrOxyNWOjg 
[00 3 9] ^fe. 0 4 tcffi^sgr-^-r J; 5 IC. ±E^ 

ji^m»AP 6 7 tm^in 6 1 mt-^mm^^ viz\z 
xw^L. <i<Dmm^i^ V 7 2{c^g}f#§g7 3St>'i^ 

jggg 7 4 ^rfMg-r ^ i: i o T-f > - 7 X -r 4 

[0 0 4 0]-:^. ±iaiii!asa53 0 0 1 ri;^ 1 

7fc^-rJ;^JC, P,3P^>7 5^:n-LT-r>tJ'-7xi'X 

g|54 OtcaSLT^St), c:©^j!!lSgP3 OrtlCtt, Wffi 

aftu^t^o5^®:^D-t;^^i-73 2(D^1-)^ti:-^i 
3 s^H^L/c^SiPiiJps 1 MSa) znm 

f^3 1 cOTTJlCES^tlT. ±fa•>x-'^>t^- VA\^ 
7°D-t X^:x-7 3 2 F^tcaSA-r h X U^-^ 3 
4i:, i'>^?-7x-<XgP4 0O#-h7-i':^-4 6i: 
4?-hxU/^-^r3 4i:<DHT"j7X>'Nip-h4 1 CD§(J 
SL;&R]54?-h^aS«lfll3 5 i:^*«L 

[0 0 4 1] iI(D«-&, ±l3yP-bXf-a-7'3 2tDM 
PTiStctiv - .t^-;l/ K 3 6 A^gig! LTKft e.nfe t) , 
^:©vx.t^— ;I/K3 etctt, T'n-bX^a-T'S 2F*9tc 
m^<0«iaffl;«fX^SIA-r?):«fX#AB 

•rnigs^^nTv^So s/c. >t^-hx^'^-^3 4tc(± 

■7^4-^-;^K3 6i:SlgtTyp•bX^a-7'3 2F«i^ 

^p^*?^ii:8iifrsitt:3 7 3bwe.nT*5»), c^m 
ft3 7©±gp(c«SMi3 sA^jsm^nrv^So 

[0 0 4 2] ±ie#- h^i^iS^3 5 tt. 018 \Z7r<t 
J; 9 ic. 5p-;l/*>'*ll©SI5$¥g 3 5 a fc J: o T^P^-T 
?.#^S^3 5bi:. CCD^I^S^S 5 b(D±g|3fce:^ 
iDlti:|i]i|teStoc^8^n5IiIfe^gl53 5ci:, 
i&gP3 5 c<0±ffifC^ttP.nfc;<f-r KP3 5 dt^aoT 
^ilgffi*5fc^SPA^U^^^O.-J<-hSB7-A3 5 e i: 

1i3 5li. FJP^,7 5ti:i^i)$nfc3j^-hV'C:^-4 6 
©4?- hXx-^:^4 6 a ©•>x/n4->- b 4 1 ^SttSlo 
T4<- hxb'^-^ 3 4 ±Jcfi8JILTJp- hxU'S-;5? 
3 A ±.\Z.^^mtt\ feSVHi. 4-x-hxU-^-^f3 4 

±ol!I^fgisaa^o■>x/^w^li5^gLfc'>x>'^;p-^4 1 

*SttBloT:ip-h7d'-f-4 60:l?-hXr-e;4 6 



a±lCi^3ibTJj<-bXT-i^*4 6 a ±{CSlt iSf C 

[0 0 4 3] i>:jc, z.(omm^m^m(Dm{fmmfo 

HgPl 0Ot!>H2>y b 1 4«:*SQ.aO'>XMW%iRS1- 
S<^x/N*-t>y b 1 1 (Dm^S.X1^W]LX'^x.f\f]^zy V 

1 1 A^e.'5x>'^w^S{t5^oT§:^gL&a^T'^SJi^■r 
5o §aLfigtjgsi$n/-c'>x/NwaMflJ5!iagP2o 

u >^^*i«2 3 \zmM^ixxm'M.<o^Knm-^n^o 

T^flJ^«2 5S-eaS3M^n. ^^&S{1ll2 5<Dxe>^ 

[0 0 4 4] Xlf>f--vyi'2 5a±tC®a$n/c'>x 
MWA^Xtf>f-V"y^'2 5 atWCme-rst. SOG 

jg^#l^yX;l'2 5 cA^X4^-V>'7-A2 5 efCioT 

ffiif $nT'>xMW±ici^i!i UT s 0 G?§^«:?iT-r 

So '>X/NW(iKaiiIfg (2000-600 

Orpm) LTl^S(DT\ a'L^:^I^!: J;oT S 0 G^?Sli 
X/ NWCDtfiiDgPA^ ^ ^iitgPfC [Rl o T&it L T X/ nW 
±tCS0GPA^Jgfig?n5o SOGHA^JgfiK^nft^. 
'>XMW±t-9--< KU >'Xetif&yX;l/2 5 d A^^KLT 
•^XMWli U >X?SIC <t TiiiSgpcD SOG MA"!^ft?|^ 

s^nso ^<Di:o\,zLxm^^mm'it>nrc^y-f^^ 

fifltf'J'X/NaRSir-A 2 1 fC<toTStJUe.nT^- 

^'*l1g2 4fcajJS^n. clCT-if^l 0 0-1 4 OICtDiS 
aT'inllft$nTS0G}g®4'O?§ji (fi»J;itfx^;l/T;l/ 
^i-^W A^^fg^nSo il<D^— J'il«2 4^CJ;5:/^' 
'<-^ISA^^7Lrc'j7X^^W{i. :gt>*>^XMaj3l7- 

A2 nc<t^T§itBi€)nTi'>^-7x'fxgpjiiti:as 

i2l?nTfiiSStJ6il«4 3{Ci^?n. 'i^XMVy©:i-'J7 
^ WaCDifi] t A^-^73 (RltCfeB^to ? nS o 
[0 0 4 5] RlT^cD^^lplleifiHj^ib^nrOXMWti, 
j|iA-agtiia«4 4<D7-A4 A e\Z^^X^^m^n 
3p-hvl':>— 4 6±»cKS?n/c^©'>x/N5p 

4 1 p^izm^i£±t^^Tizi^^xm\cm\-^nrcVi 
mxmx-^n^o <ioj;dictT'i'XM4<-h4 uca 
mitimmsaz oT'tJinjaa^nfox/NWAm^j-tscr 
oj^A^nr, <j;x/>4<-h4 ncRifStta'D'^x/NW 
Am^nso <>XM4?- b 4 1 (omm^m. 
iseom tjifc^i/^'Fsaj^tctt^^-'i/xM^.i?- 

h 4 5^^:lRS^nTV^S^^->^'X/^WdA^aBA • ffiUi 
1i<i4 4tD7— A4 4 e t<k oT-^x/N.t*- b 4 1 rtlC 

mx-^n^.o c©^^. '>x/N4<-h4 1 {utii^ij^-a- 

mmK^Sffi-r5i:i:A^T't5o ttc. 
i7X/^ffl#-^ 4 S^r'i'X/N.K-h 4 1 ilJ^lCl? 
-hXr-i^M 6 a±»cMSUTl/>5<0T% 7-A4 4 
eA<Y:^|qI»Ci^«|-rsai8|{±'>XM;K-h4 lA^-3ffll© 
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[0 0 4 6] "^x/v-X- h 4 1 lcmSt5c8!iO'>x/NWi: 

^f*i-';'x/^wd*■«^gA^n5^:. :K-h^-i':^-4 e 
<>xM.-K-b 4 1 A^gn^&i/^satDfgjiaT'^KLT'i/ 

XMjp-h 4 1 tiP^P^,7 SOiEffifiiatci^Ki^nSo 
mr-L3 5 e*^'^7X/^J^^-^4 l(DTtCfiALT>5x 

/N#- h 4 1 ^mm^mLx^im-^rcm. •>x/^:^^- 

h4 l*.-K-hxU^-^3 4©±ti^jMLT.-K-hX 
U^-^ 3 4±fC'i'XM4-v- h 4 1 ^icS-r^o '^tC. 
#-hXl/'^-^3 4A^±SLT. 'i/X/^>t^-^ 4 1 ^ 

infers 1 (oya't7.f-a-:/3 zrttcasAf §0 

JiniijSPS 1 1 J:oT'j7X/NW**?)4 OOW^mX' 
Mmt^ CtlZ^K) '>X/^waffi^C^flJ^n/c S 0 

[0 0 4 7] tmPS 1 T'£DJlP|^aAnft>n/c^. 
-hxW"^-^f 3 4 3b™LT'^7X-'\^-h4 1*W 

T>-J<-h^3iii«3 5(D3p-b«K7-A3 5 e*^">x 
--ajK- h 4 1 ©Ta5ttfiALT'i'X>'\>tN- h 4 1 
BJofcm. 3j?-h^l':>--4 6©3p-h«SfiLSti^i(l 
LT'l^-h^'T-^— 4 6±^C■^'X/^.t^-^4 I ^^ifW. 

"To >>xM.tx-h4 i%stt5{ofcm. .t^-^v-r:^- 

^nfc<>XM.t*- h 4 1 ^F^P^7 5 CDESfegtC^K) 
-h4 l^.i?-bX^^-^r3 4lcag3^LTiPii*P3 1 

h 4 1 A^5,-«I-ro^tll$nT{iiH?^i6t^«4 3 

*8iLT^^jjaiigP2 ocD-j/x/Njifiair-Az i 

1 4^^:J;o•r^!la^gf*tffl'>x>'^*•lr7 h 1 ZrttiR^S 

[00 4 8] L/iA^oT. 3ffl©'^XM4-t- h 4 1 
\<^^CtKii-^X. 'i7X>'^/1-^— h 4 1 'NO'^X/NWOffi 

A^ 'j'x/NiK-h 4 ucasA^nfd'i'x/NwcDiio^ma 

Rt;'>xyN.t*- h 4 1 A^?)<DiP|^j!!iatt<D'>x/NW(Daj 
ai^§5 0t$(-rolR|^WtctT9i:i:*^T*ts 15 0*5(0) 
<>x/awo s 0 G^fliSaai:inf^«La%a^Wtcff a c 

[0 0 4 9] ±f2IISge!lT'{±. •^7X/NWcDgffitC 

5o co^^, i'i/^-7x-fxa54 otcffi^^nrc:? 



X/^:^-^-h4 l(D^m^l£3B^<!) 1 2 {iO-^ 

X/N#-h4 l*^figWTt5'>XMWOtt[tiC (0!I^L(f5 
0 (ft) X2 ({i) =100tiC) <0«>XmW^D-K- 
7>n-Kgi5l 0lcE«|LT«3<o 
[0 0 5 0] "^X/NVVtC S O GM^nS^Of 
f±, ±3Si:l^«»i:, -^XMA-fe-yM i*>P)'>xyNW* 
ey-b<y ^ 1 4T'^i3t±iLT. gSbfegT'-^/XMaSj^ 
7-A2 UcSttjSI-o *LT, ':7X/^^ig7-A2 1 

Kx^-vymm2 3\cwMLxmm(omiKnmL 

Tern. m.i5mm2 5izmm\.xsoG^^m.ifjL. :k\^^ 
x\ ^-mm2 4icmmLxsoGmm^<omm^m 

[0 0 5 1] mm-hmn-^nrc'i^o^^ji^^mi-cy^- 
7x'i'xgi54 o^ca5^il^nT'i'x>'^.t^-^ 4 1 mcmx 
$n§o c(D^oicLx-ms<osoGmtmiuinrc 
^:i:^^mmmmitmm4 3\zxmmmtnrcm. m 
A • mmm4 a tc j; ■:^T^lii^'>x/^3^:- h 4 1 imx 

nr-^x/NiK- h 4 1 rttcpJr^ft^O-^XMWjb^ilX^ 
[0 0 5 2] S OGMA^-SHfJjnfci^x/NWJiSt/ 

ffiA-aeffiiiiS4 4^cj;^T<^7XM.t^-^4 if'^mm 
•^nxmi^mm.^2 0(D^x.^^mmT-L.2 1 icgtts 
^nr. ±a5i:i5]fiitc. ^-oyifmm2 3izxnm 

tlfcft. SflJ«1i2 5 tT-figcD S 0 GMA^JgfiSc* 
n, *LT. ^-^^^^2 4tfflSjM^nTSOG^?g4' 

SMAW^nrc^^xMWti. fiLS^feiHi4 31CT{4B 

j^fe^nm asA • asto^«4 4icj;oTiiii^'>xM 

3j?-h 4 1 »ca6A?nT'>x/N;p-h 4 1 rtlcBr^ftS 

oxMWA^iRssnso 'i'x/N>t"-h4 lomw-rs 

tt^ (^J^li*6 Oft) tcii/t^v^^Sg|55i-tti. ±aii: 
|Sl»tC, ^f'^-'i'X/Nffi.tv-h 4 5tl|X^$nTV>S^* 
5->:7x/>Wd*"i8jBA-aBtbil«4 4CD7-A4 4 etc 
JCoT'^XM.-K-h 4 1 f^fctSA^n^o 
[0 0 5 3] "^/x/vt^-b 4 1 icm^ftlStO^^x/NWi: 
^^-«j7X/NWdA^i)8A?ti«i:, 3K-^51':^-4 6 
A^^Si^li^fijUT'^XM.t'-h 4 1 {iF^P^,7 5(DsE 

"^x/njp- h 4 1 i±!Ki«iagi53 o©.t*- h^mmm3 5 

tCj:-=.T/n-hXU'^-^3 4£D±tC^JS^nT. M 

l(D:/a-bX^a-:/3 2l^fca5A$ni)= 
T. )!in^Jp3 1 lCj;oT>i7X>'NW^|^4 0 0*C<D}gaT 
iP^fS d i:lc<i: t) -i/x/NWaffitc^^JSti/c S 0 Gl^ 

ffm^^mid-^n^. &*5. -^x/NwiipSisaaA^^tiTv^ 
gijo'i7XM.t:-h4 uc{i±mtmmfs^mx'W\ 

[0 0 5 4] iim^3 1 x(Di}ummmm7t>rLrcm. 

-hXU'^-^f3 4*^mbT'>X/N.-H-h4 lA^M 

*P3 i<DTy5icmtiitEn?>t. fy-mmmm3 sod 
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-h^3M^«3 5fi:J:oT'>x7MP-h4 l^4?-hx 

Mffia^n/c-i/x/NwaisA • mtammA a(D7-l 

4 4 elCj;t3T'>x/A4^-h4 1 5)86111 5 nTmflJjai 
a!g|52 0O'>XMflS3|7-A2 UC^ttlX&nfc^. a 

-F • 7>n-FgI5i 0(D\f.y-^"j V 1 4lc<±:-3TJ!ia 

ig*lffl'^7x/^*■t•y F 1 zmmnznx. imjMti^ 

[0 0 5 5] *fc. 'i'xyNWtCSOGM^-jS^'J-r-S 
&J«0?3)£i:LT, 'j7X/NW±lCS0Gr§^%^^^iLT?§ 

^ jg LT'i7x/\w±fi:^S© s 0 Gli%}gfiK-r 5 c i: 

[0 0 5 6] Sfc. ±l3IISfie>m±, ^S-'^X-rNfflvl? 
-F 4 5^-<y^-7x'f'XgP4 0Od?-h^'l'-f-4 
6±ti: 1 f@eSLfc^^{COV^TlliB^Lfc*\ ilO^^S 
-<i^x/^ffi4-^-^ 4 5^MlC-i'>'5f-7x-rxa54 OlC 

x/N*-t>y h 4 5 a ^^ttXtSttlf , ^^Lfc^^-'^ 

4 l*^?>^5-'>x/NWd^|HllRUT^j'^— ^X/Nffl>j7 
XM;i7-tr'y h 4 5 atiR^-r5ili:*^T*S-5o 
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